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(54) IMAGE COMPRESSION CODING METHOD AND DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve image quality of an image while 
avoiding a problem of occurrence of a noise at a surrounding of an edge. 
SOLUTION: A motion detector 11 detects an activity Act from block divisions 
resulting from dividing a macro block into plurality of numbers. A controller 17 
generates normalized activities N-actI, N-act2 that ar« normalized at a different 
range and adaptively select a quantization scale Q in response to the occupancy 
quantity of a buffer memory 16 or a quantization scale adjusted by the 
normalized activity N-actI or N-act2 based on an average activity avg-Act 
obtained by coding a preceding frame. A quantization section 14 conducts 
quantization based on a quantization scale obtairied through adaptive 
changeover 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the image coding approach which controls the quantization scale for 
every coding unit which consists of two or more pixels according to the anruxint 
of coding of an image A predetermined paranrieter is calculated from the block 
which divided the above-mentioned coding unit into plurality, and divided the 
above-mentioned coding unit into plurality. White generating the fK)rmalizatk)n 
parameter which normalized the above-nnentioned predetermiried parameter 
and generating the adjustment quantization scale which adjusted the 
quantization scale according to the amount of coding of the above-n%er>tk>ned 
image based on the above-mentioned normalization paranrveter The picture 
compression coding approach characterized by using the quantization scate and 
adjustment quantization scale according to the amount of coding of the present 
image, switching accommodative based on the predetermined parameter for 
which it asked on the occasion of coding of a before image. 
[Claim 2] The picture compression coding approach according to claim 1 
characterized by switching the range of the above-nnentioned normalization 
parameter based on the predetermined parameter for which it asked on the 
occasion of coding of the image before the above. 

[Claim 3] The picture compression coding approach according to claim 2 
characterized by switching a desired normalization parameter selectively based 



on the predetermined parameter for which generated two or more normalization 
parameters with which range differs, respectively, and it asked on the occasion 
of coding of the image before the above from two or more normalization 
parameters with which the above-nrrentioned range differs. 
[Claim 4] In the image coding equipment which controls ttie quantization scale 
for every coding unit which consists of two or more pixels according to the 
amount of coding of an image A parameter count nr^ans to calculate a 
predetermined parameter from the block whrch divided into plufality the coding 
unit which consists of two or more pixels, A parameter normalization nrveans to 
generate the normalization parameter whrch normalized the above-mentioned 
predetermined parameter, It has a quantization scale formation means to 
generate the adjustment quantization scale which adjusted the quantization 
scale according to the amount of coding of the above-mentioned image based 
on the above-mentioned normalization paranrveter. The above-mentioned 
quantization scale formation means is picture compression coding equipnrrent 
characterized by switching the quantization scale according to the amount of 
coding and adjustment quantization scale of the present image accomnrMDdative 
based on the predetermined parameter for which it asked on the occasion of 
coding of a before image. 

[Claim 5] The above-mentioned parameter normalization means is picture 



compression coding -equipment according to claim 4 characterized by switching 
the range of the above-mentioned normalization parameter based on the 
predetermined parameter for which it asked on the occasion of coding of the 
image before the above. 

[Claim 6] The above-mentioned parameter normalization means is picture 
compression coding equipment according to claim 5 characterized by switching 
a desired normalization parameter selectively from two or more normalization 
parameters with which the above-mentioned range differs based on the 
predetermined parameter for which generated two or more normalization 
parameters with which range differs, respectively, and it asked on the occasion 
of coding of the image before the above. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the picture compression coding 
approach and equipment with which the so-called MPEG (IVtoving Picture image 
coding ExpertsGroup) etc. is applied, for example. 



[0002] 

[Description of the Prior Art] The configuration of common MPEG picture 
compression equipment is shown in drawing 3 . 

[0003] In this drawing 3 , the data of the present image are inputted into a 
terminal 100, and it is sent to the motion detecting element 101. 
[0004] The motion detecting element 101 outputs the activity which the present 
image mentions later while it detects by nrraving per macro block and outputs the 
acquired motion vector, the image data, or the motion prediction remainder to a 
controller 1 07 using the data of the image {reference image) b^ore the data and 
memory 102 of the present image memorize. 

[0005] Here, the activity which the motion detecting etenr>ent 101 outputs is 
explained below. 

[0006] In MPEG, as shown in drawing 4 , one frame is divided into the coding 
unit called the 16x16-pixel macro block of a brightness value, respectively, and a 
motion vector and a quantization scale are determined per this macro block. 
Furthermore, the macro block is divided into a 8x8-pixel block. 
[0007] When the brightness value written within the 8x8-pixel block concerned is 

expressed with YOO, Y10 Y77 like drawing 4 , the motion detecting etemenf 

1 01 calculates the average avgV of the brightness within the btock concerned by 
the degree type first. 



{0008] By ttie degree type, avgY= (Y0O+YO1+ ... +Y77)/64. next the motion 
detecting element 101 carry out the square tSQR) of the difference of the 
above-mentioned average value avgY and each pixel value within a block, 
calculate the average value and make it the activity act of the block (n). However, 
since the block count is 4, they are n= 0, and 1 , 2 and 3. 
[0009] 

The motion detecting element 101 is [ four ] under blocks in a macro block, and 
by the degree type, activity asks for the minimum thing and it makes it the activity 
Act of the macro block concerned at the act<n) = {SQR<YOO-avgY) 

+SQR(Y10-avgY)+ +SQR (Y77-avgY)) / 64 last. In addition, act in the 

following type (0), act (1), act (2), and act (3) express the activity of each block 

which quadrisected the macro block. 

[0010] 

Act=min(act(0).act(1),act(2),act(3)) 

It returns to drawing 3 and data, i.e., the data of the present image in the 
compression in a frame, after moving by the motion detecting element 101 per 
macro block and being detected, or the motion prediction remainder in 
inter-frame compression is sent to the OCT (discrete cosine transform) section 
103. 

[001 1] In the OCT section 103, OCT of the data of the present image at the time- 



of the compression in a frame or the motion prediction remainder at the time of 
inter-frame compression is carried out per macro block, and the DCT multiplier is 
sent to the quantization section 104 with a motion vector. 
[0012] In the quantization section 104, according to the quantization scale of the 
macro block unit determined by the controller 107, the above-mentioned DCT 
multiplier is quantized and the quantization data corrcerned are sent to the 
variable-length-coding section 105 with a motion vector and a quantization scale. 
[0013] In the variable-length-coding section 105, variable length coding of the 
data supplied from the quantization section 104 is can-ied out, and the obtained 
coded data is sent to buffer memory 106. 

[0014] Buffer memory 106 is outputted as a bit stream of a predetermined 
transfer rate, once storing coded data. The coded data of the bit stream of this 
predetermined transfer rate is outputted from a terminal 108. 
[0015] Moreover, the information on the buffer occupation of buffer memory 106 
is sent to a controller 107 as information showing the annount of coding. The" 
controller 107 concerned adjusts this quantization scale Q based on activity Act, 
and sends the quantization scale MQUANT after the adjustment concerned to 
the quantization section 104 while it determines the quantization scale Q 
according to the rate control algorithm based on a buffer occupation so that it 
may mention later. In additkin, it omits about explanation of a fate control 



algorithm. 

[0016] Here, in the controller 107 concerned, it is using the activity Act for every 
macro block from the motion detecting elenf>ent 101, and the quantization scale 
Q by the above-mentioned rate control algorithm is adjusted as follows. 
[0017] That is, since activity Act expresses the display flatness of the image 
within the macro block concerned, by the controller 107, it is using the activity 
Act concerned for adjustment of the quantizatran scale Q, and has realized 
adjustment of the quantization scale Q in consideration of the vision property of 
an image. 

[0018] By the controller 107, first, like a degree type, average-value avg_Actof 
the activity Act in the frame in front of one is cateulated in order of coding, and 
activity N_act which it normalized between 1/2 using this average activity 
avg_Act and the activity of the macro block to be encoded from now on is 
calculated further. [ 2-2 ] 
[0019] 

N_act=(avg_Act+2xAct)/(2xavg_Act+Act) 

Next, like a degree type, a controller 107 multiplies the above-mentioned 
normalization activity N_act by the already calculated quantization scale Q, and 
asks for the quantization scale MQUANT used actually. 

[0020] MQUANT=N_actxQ ~ this quantization scale MQUAMT is sent to the 



above-mentioned quantization section 104. Therefore, in the quantizatton 
section 104, it quantizes by making the quantization scale MQUANT concerned 
into a quantization unit. 

[0021] Activity Act explained above. The decision approach of normalization 
activity N_act and a quantization scale is used with the picture compression 
coding test model of MPEXB 2 known as so-called TM5 (Test Model Editing 
Committee: "TestModel 5", JTC/SC [ ISO/IEC and JTC/SC29 ] / WG11/N0400) 
(Apr. 1993). 
[0022] 

[Problem(s) to be Solved by the Invention] By the way, the quantization scaJe 
MQUANT adjusted by above-mentioned normalization activity N_act serves ta 
raise a quantization scale by the flat part in which image quality degradation is 
conspicuous by lowering and one side in other locations on a vision property. 
Therefore, when there is an image which contains for example, an edge 
component at some images flat on the whole, a quantization scale is extren^ly 
raised in the part, and the noise in the edge circumference may be conspicuous. 
[0023] On the other hand, in order to cope with the problem of the noise 
generated around such an edge, for example, when the adjustment processing 
(N_actxQ) by the normalization activity to the quantization scale Q is made not to 
be performed, the image quality improvement effect of the image which had 



originally carried out the image quality improvement by the xx)nventional 
approach is no longer acquired. 

[0024] Then, it also aims improving the image quality of an image at offering the 
possible picture compression coding approach and equipment, this invention 
being made in view of such a situation, and avoiding the problem of noise 
generating in the edge circumference. 
[0025] 

[Means for Solving the Problem] The picture compression coding approach of 
this invention the quantization scale for every coding unit which consists of two 
or more pixels The coding unit which is the image coding approach controited 
according to the amount of coding of an image, and consists of two or more 
pixels is divided into plurality. A predetermined parameter is calculated from the 
block which divided the coding unit into plurality. While generating the- 
normalization parameter which normalized the predetermined parameter and 
generating the adjustment quantization scale which adjusted the quantization 
scale according to the amount of coding of an image based on the normalization 
parameter The technical problem mentioned above is solved by using the 
quantization scale and adjustment quantization scale according to the amount of 
coding of the present image, switching accommodative based on the 
prectetermined paranrveter for which it asked on the occaston of coding of a 



before image. 

[0026] The picture compression coding equipment of this invention the 
quantization scale for every coding unit which consists of two or nrvore pixels A 
parameter count means to calculate a predetermined parameter from the block 
which divided into plurality the coding unit which is image coding equipnr^ent 
controlled according to the amount of coding of an image, and consists of two or 
more pixels. A parameter normalization means to generate the normalization 
parameter which normalized the predetermined parameter, It has a quantization 
scale formation means to generate the adjustment quantization scale which 
adjusted the quantization scale according to the amount of coding of an image 
based on the normalization parameter. A quantization scale formation means 
The technical problem mentioned above is solved by switching the quantization 
scale and adjustment quantization scale according to the amount of coding of 
the present image accommodative based on the predetermined paranrieter for 
which it asked on the occasion of coding of a before image. 
[0027] 

[Embodiment of the Invention] Tl^ gestalt of desirable operation of this invention 
is explained referring to a drawing. 

[0028] The outline configuration of the MPEG picture compression equipnront as 
a gestalt of 1 operation with which the picture cofT>pression coding approach and 



equipment of this invention are applied is shown in drawing 1 . 

[0029] In this drawing 1 , the data of the present image are inputted into a 

terminal 10, and it is sent to the motion detecting element 11. 

[0030] The motion detecting element 1 1 is outputted in quest of the activity Act of 

the present image like the above-mentioned while detecting by moving per 

macro block and outputting the acquired motion vector, the image data, or the 

motion prediction remainder to a controller 17 using the data of the image 

(reference image) before the data and memory 12 of the present image 

memorize. 

[0031] Data, i.e., the data of the present image in the compression in a frame^ 
after moving by the motion detecting element 101 per macro block and being 
detected, or the motion prediction remainder in inter-frame compression is sent 
to the DCT (discrete cosine transform) section 13. 

[0032] In the DCT section 13, DCT of the data of the present image at the time of 
the compression in a frame or the motion predrction remainder at the Wme of 
inter-frame compression is carried out per macro block, and the DCT multiplier is 
sent to the quantization section 14 with a motion vector. 

[0033] In the quantization section 14, according to the quantization scale of the 
macro block unit determined that it will mention later by the controHer 17, the 
above-mentioned OCT multiplier is quantized and the quantization -data 



concerned are sent to the variable-length-coding sectbn 15 with a moWon vector 
and a quantization scale. 

[0034] In the variable-length-coding section 15, variable length coding of the 
data supplied fronn the quantization section 14 is carried out. and the obtained 
coded data is sent to buffer memory 16. 

[0035] Buffer memory 16 is outputted as a bit stream of a predetermined transfer 
rate, once storing coded data. The coded data of the bit stream of this 
predetermined transfer rate is outputted from a terminal 18. 
[0036] Moreover, the information on the buffer occupation of buffer memory 16 is 
sent to a controller 17 as information which shows the amount of coding. The 
controller 17 concerned consists of a OSP ^digital signal processor), moves with 
the buffer occupation from buffer memory 16, and based on the activity Act frorfT 
the detection block 1 , as it is mentioned later, it determines a quantization scale, 
and it sends it to the quantization section 14. In addition, it omits about 
explanation of the rate control algorithm for asking for the quantization scale Q. 
[0037] Here, by the controller 17 of the gestalt of this operation, the activity Act 
for every macro block from the motion detecting element 11 is used, and the 
quantization scale sent to the quantization sectton 14 as follows is determined. 
[0038] For example, when the quantization scale MQUANT which changed the 
quantization scale Q by normalization activity N„act is used like the Prior art 



mentioned above, in the case of an innage which contains for example, an edge 
component at some images flat on the whole, for example, a quantization scale 
is extremely raised in the edge part, and the noise in the edge circumference 
comes to be conspicuous. 

[0039] Before using for count of normalization adtivity N_act, he is trying to pass 
the count for adjustment of the quantization scale Q in a controller 17 with the 
gestalt of this operation using average activity avg_Act of a frame, when the 
average activity avg_Act concerned is snnaller than the predetermined fixed 
value T1 in order to solve such a problem. That is, according to the gestalt of this 
operation, when average activity avg_Act is low, it makes it possible to prevent 
image quality degradation in the edge part shown in some screens flat to the 
whole because it is made not to perform processing which adjusts the 
quantization scale Q by the rate control algorithm based on activity Act. 
[0040] Moreover, as mentioned above, when the processing <N_actxO) which- 
adjusts the quantization scale Q with normalization activity for the purpose of 
coping with the problem of the noise generated around an edge is made not to 
be performed, the image quality improvement effect of the image which had 
originally carried out the image quality improvenrrent by the conventional 
approach is no longer acquired. 

[0041] In order to solve such a problem, with the gestalt of this operation In a 



controHer 17 when average activity avg_Act of a before frame is smaHer than the 
fixed value T1 While passing the count for adjustnnent of the quantization scaie 
Q, when average activity avg_Act of a before frame is larger than the fixed value 
T1 and smaller than the fixed value T2 It is made to perform count for adjustment 
of the quantization scale Q using the small normalization activity of a range. That 
is, according to the gestalt of this operation, the improvement of image quality is 
enabled by changing automatically ON/OFF of the adjustment processing of the 
quantization scale Q based on normalization activity, and the processing using^ 
the normalization activity of a ^ow range based on average activity avg_Act of a 
before frame, preventing image quality degradation in an edge part. 
[0042] The flow chart of the adjustment control of the quantization scale Q 
mentioned above performed by the controHer 1 7 of the ^stalt of this operation is 
shown in drawing 2 . 

[0043] in step S1 of this drawing 2 , the controller 17 holds average activity 
avg_Act of a frame, and the quantisation scale Q (quantization scale by the rate 
control algorithm before taking activity Act into consideration) which trailed as 
usual and was calculated and the fixed values T1 and T2 <T1<T2) set up 
beforehand as an in-house data, before [ concerned ] cateuiating at the time of 
coding of a before frame. At this time, the erctivity Act of the macro bkx:k to be 
encoded from now on moves to ihe controller 17 concerrted, and it is supplied 



from a detecting element 11. In addition, the fixed values T1 and T2 are 
beforehand determined according to a vision property. 

[0044] Next, a controller 17 compares average activity avg_Act and the fixed^ 
value T1 of a before frame as step S2. In the comparison of this step S2, it 
progresses to processing of step S6 at the time of avg_Act<T1 . and when other, 
it progresses to processing of ^tep S3. 

[0045] If it progresses to processing of step S6, a controller 17 will substitute 1 
for variable N__act. By this, the value of the quantization scale Q will not change 
by next count in this case. 

[0046] On the other hand, if it progresses to processing of step S3, a controlter 
17 compares average activity avg_Act and the fixed value 12 of a before frame. 
In the comparison of this step S3, it progresses to processing of step S4 at the 
time of avg_Act<T2, and when other, it progresses to processing of step S5. 
[0047] If it progresses to processing of step S4, a controller 17 will perform count 
which calculates N_act1 like the following type. 
[0048] N_act1 =(avg_Act+1 .5xAct)/<1 .5xavg_Act+Act) 

After count of N_act1 concerned substitutes the result of N_act1 for variable 
N_act. By this, a quantization scale will change according to activity in 1 / the 1 .5 
to 1.5 times as many range as this by subsequent count. 

10049] Moreover, if it progresses to processing of step S5, a controller 17 will 



perform count which calculates N_act2 like the following type. In addition, the 
formula of N_act2 concerned is the same as the equation which asks for the 
conventional normalization activity. 
[0050] 

N_act2={avg_Act+2xAct)/<2xavg_Act+Act) - 
After count of N_act2 concerned substitutes N_act2 for variable N_act. By t+iis, a 
quantization scale will change according to activity in 1 / the twice [ two to ] as 
many range as this by subsequent count. 

[0051] Finally, a controller 17 multiplies variable N_act calculated as mentioned 
above by the quantization scale Q currently called for prevkjusly as step S7, and 
sends the multiplied value concerned to the quantization sectbn 14 as a 
quantization scale (QxN_act). 

[0052] In addition, after coding of one frame, within one frame, a controller 17 
takes an average and saves the activity Act of a macro block as an in-house 
data. It is used in case this average activity avg_Act encodes the following franne. 
[0053] As mentioned above, according to the MPEG picture compression 
equipment of the gestalt of this operation, the count for adjustn>ent of the 
quantization scale Q when average activity avg_Act of a before frame is smaller 
than the predetermined fixed value T1 is passed. Moreover, when average 
activity avg_Act of a t>efore frame is larger than the fixed value T1 and smalteF 



than the fixed value T2 The improvement of image quality is enabled preventing 
image quality degradation in the edge part shown in some screens flat to the 
whole by performing count for adjustment of the quantization scate O using the 
small normalization activity of a range. 
[0054] 

[Effect of the Invention] By the above explanation, it sets to this invention so that 
clearly. A predetermined parameter is calculated from the block which divided^ 
into plurality the coding unit which consists of two or more pixels. While 
generating the adjustment quantization scale which normalized the 
predetermined parameter and adjusted the quantization scale according to \he 
amount of coding based on the normalization parameter By using the 
quantization scale and adjustment quantization scale according to the amount of 
coding of the present image, switching accommodative based on the 
predetermined parameter for which it asked on the occasion of coding of a 
before image It is possible to improve the image quality of an image, avoiding 
the problem of noise generating in the edge circumference. 
[0055] That is, according to this invention, by multiplying the normalization 
activity which was being used conventionally by the quantization scale, a 
quantization scale can be raised in the place where activity is low. a quantizatk)n 
scale can be raised to lowering and reverse in the high place of activity, and it 



can realize raising subjectivity image quality relatively. Moreover, in this 
invention, the trouble which existed as a side effect "the innage quality of the part 
falls off and a noise comes to be conspicuous when an edge conr>ponent etc. is 
in the part where the whole screen is flat" is solvable by adjusting effectiveness 
according to the activity of the whole screen, leaving the effectiveness in the 
conventional approach. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

{Drawing 1] It is the block circuit diagram showing the outline configuration of the 
MPEG picture compression equipment as a gestalt of 1 operation with whrch the 
picture compression coding approach and equipnrient of this invention are 
applied. 

[Drawing 2] It is the flow chart which shows the flow of processing of the decision 
of the quantization scale in the MPEG picture compression equipment of the 
gestalt of this operation. 

{Drawing 3] It is the block circuit diagram showing the outline configuration of 
conventional MPEG picture compression equipment. 



{Drawing 4] It is drawing used for explanatbn of the activity used in the case of 
the decision of a quantization scale. 
[Description of Notations] 

11 Motion Detecting Elennent 12 Memory 13 The OCT Section 14 Quantization 
Sections, 15 Variable-Length-Coding Section 16 Buffer Memory 17 Controller 



